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Mathematics 


Class 11 


QUADRATIC EQUATIONS 


Chapter 01 9 


QUADRATIC EQUATIONS 


4. NATURE OF ROOTS 


1. QUADRATIC EXPRESSION/EQUATION 


The general form of a quadratic expression in x is, (a) Consider the quadratic equation ax? + bx + с = 0 where 


f(x) = ах? + bx + с, where a, b,c e R& و‎ 0. a,b,c e R & a¥0 then; 


and general form of a quadratic equation in x 1s, | ү 
5 d 4 (iu D>0 & roots are real & distinct (unequal). 


ах? + bx +c = 0, where a, b,c e В &a #0. 
(1) D=0 < roots are real & coincident (equal). 


2. ROOTS OF QUADRATIC EQUATION 


(їп) О <0 < roots are imaginary. 


(a) The solution of the quadratic equation, (iv) If p + i q is one root of a quadratic equation, 
= then the other must be the conjugate р – iq & 
ax’ + bx +c = 0 is given by x = 
2a vice versa. (р, ЧЄК & i=V-l), 
The expression D = b? – 4ac is called the discriminant 
of the quadratic equation. (b) Consider the quadratic equation ax? + bx + с = 0 where 


а, р, сє Q& a0 then; 


3.RELATION BETWEEN ROOT AND 


(i) р> 0 and is a perfect square then the roots are 


COEFFICIENTS 


rational and distinct. 


Ifa & th ts of th drati ti " 
(a) a & p are the roots of the quadratic equation (1) D > 0, and is not a perfect square then the roots 


ах? -bx* с= 0, then; 
аге conjugate surds i.e, « +0 = 0) 


(1) a. + В = – Б/а (п) a В = c/a 

7 JD (ш) D = 0, then the roots are equal & rational 

ey кер (iv) D « 0, then the roots аге non-real conjugate 
(b) A quadratic equation whose roots are a & В is complex numbers., i.e, e ti p. 

(x — а) (x- B) = 0 i.e. 

x-(a*B)x*oap-0 ie. NOTES : 


x? — (sum of roots) x + product of roots = 0. 
Remember that a quadratic equation cannot have three 


NOTES : different roots & if it has, it becomes an identity. 


ах? + bx + c = 0 will be an identity (or can have more than 


y = (ах? + bx +c) s a(x — a) (x — В) -a(x+2 | arde 


4a two solutions) ifa=0,b=0,c=0 
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QUADRATIC EQUATIONS 


5. NATURE OF THE ROOTS OF TWO 


QUADRATIC EQUATION: 


ax + bx +c >0 (а = 0). 


If A, and ^, аге the discriminants of two quadratic (i) If D > 0, then the equation ax? + bx + c = 0 has 


equations P(x) = 0 and Q (x) = 0, such that two different roots (x, < x,). 

(i) A, +A, > 0 then there will be at least two real roots Then а> 0 > xe(-o.,x)U (x, ,oo) 
for the equation P(x) = 0 or Q(x) = 0. a<Q = xe(x,x) 
(1) If A, +A, <0, then there will be atleast two 


imaginary roots for the equation P(x) = 0 or Q(x) = 0. 


(111) If A,.A, <0, then the equation P(x).Q(x) = 0 will Xj X; 


have two real roots and two imaginary roots. 


(iv) If A,.A, < 0, then the equation P(x).Q(x) = 0 has р (х) 


| к Ж ZN E 
either four real roots or no real roots. (ii) Inequalities of the form Q(x) < 0 can be 


(v) If ДА,А, 20such that A, 20and A, =0or quickly solved using the method of intervals 


(wavy curve). 
A, = Qand A, > 0 then the equation P(x).Q(x) = 0 will 


have two equal roots and two distinct roots. 8. RANGE OF QUADRATIC EXPRESSION 


(vi) If А.А, = 0 where A, < Oand A, =0or Maximum & Minimum Value of y = ax? + bx + c occurs 


at x = —(b/2a) according as: 


A, = бапа A, < 0 then the equation P(x). Q(x) = 0 will For a> 0, we have: 


have two equal real roots and two non-real roots. 
(vii) If ДА, =0 such that A, = бапа A, = 0 then the 


equation P(x) Q(x) - 0 will have two pairs of equal roots. 


6. GRAPH OF QUADRATIC EXPRESSION : 
4ac - b 
у є ES d 


Consider the quadratic expression, y = ax? + bx + c, 


az0 &a, b,c eR then ; x 


(1) The graph between x, y is always a parabola. 
If a > 0 then the shape of the parabola is 


۱ -D Е 
concave upwards & if a < 0 then the shape of Уш on at x = and у мах > © 
а 


the parabola 15 concave downwards. 


i) y>OVxeR, only if a>O0&D<0 


(Ш) у<0 VxeER, only if а<0&р<0 


= > 
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10. LOCATION OF ROOTS OF QUADRATIC 


EQUATIONS 


Let f(x) = ax + bx + c, where a> 0 & a, b,c ER. 


(1) Conditions for both the roots of f(x) = 0 to be 
greater than a specified number ‘k’ are: 


D»0 & (-b/2a)>k. 


& f(k)>0 


f(A 


x - axis 


(п) Conditions for both roots of (х) = 0 to lie on 
either side of the number ‘k’ (in other words the 
number ‘k’ lies between the roots of 


f (x) = 018: 


a f (k) > 0 and D >0. 


x - axis 


(ш) Conditions for exactly one root of f(x) = 0 to lie 
in the interval (К, k,) i.e. k, < x < k, are: 


D»0 & f(k)./(k) «0. 


х - axis 


QUADRATIC EQUATIONS 


For a<0, we have: 


0 > و 


p - —C at х=——, апа у, — —© 
4a 2a 


9. POLYNOMIAL 


, a are the roots of the п" degree 


polynomial equation : 


J کر و کر‎ rax Fax vus +a х+а =0 
1-1 n 
where d ааа a are all real & a, 7 0, 
Then, 
ау 


QUADRATIC EQUATIONS 7 12 


(iv) Conditions that both roots of f(x) = 0 to be 


b^ —4ac < 0) . then the minimum and maximum values 
confined between the numbers k, & k, are | ), 


(k, <k): i 
D <0 & /(К)>0 & f(k <0 &k, «(-b/2a) «k,. of f(x) are given by / eg | 


І 
! f (ka) 


12. COMMON ROOTS 


x - axis (a) Only One Common Root 


Let a be the common root of ax7+bx+c=0& 


= D a'x + b'x + c' = 0, such that a, а + 0 and a b' z a'b. 
E ' 4а ) Then, the condition for опе common root is : 
(v) Conditions for both the roots of f(x) = 0 to be less (ca'—c'a)^ = (ab'—a'b) (bc' — Б'е). 


than a specified number ‘k’ are : 
(b) Two Common Roots 


—b 
D20,f(k)»0and —«k 
NA )> ап جح‎ 


Let a, В be the two common roots of 
ax*+bx+c=0 &a'x*+bx+c'=0, 
such that a, a = 0. 


Then, the condition for two common roots Is : 


x - axis 


13. FACTORS OF A SECOND DEGREE EQUATION 


The condition that a quadratic function 
NOTES : f(x, у) = ах? + 2 hxy + by? +2 рх +2 fy +c 

тау be resolved into two linear factors 15 that ; 
abc + 2fgh — af? — bg” - ch? = 0 


Factor theorem : If x = h is а root of equation a h g 
f(x)=0, then x-h is a factor of f(x) and conversely. OR h b f/=0 
о fc 


Remainder Theorem : If f (x) is a polynomial, then 
f (h) 15 the remainder when f (x) is divided by x — h. 


11. RANGE OF RATIONAL FUNCTIONS 


Here we shall find the values attained by a rational 


14. FORMATION OF A POLYNOMIAL EQUATION 


ТИ ‚ a, are the roots of the п" degree 


ax? + ہما‎ × +С, . . "P 
expresion of the form EP UN for real values polynomial equation, then the equation is 

2 2 2 
رو‎ хе gu کر‎ +(-1)"S_=0 


of x. 
where S, denotes the sum of the products of roots 


pr (7۶60 "ie reum taken k at a time. 


If f(x) 


7 Or x)-2—; А 
ax —bx+c ax’ +bx+e 
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15. TRANSFORMATION OF EQUATIONS 


To obtain an equation whose roots are reciprocals 
of the roots of a given equation, it 1s obtained by 
replacing x by 1/x in the given equation 


Transformation of an equation to another 
equation whose roots are negative of the roots 
of a given equation-replace x by — х. 


Transformation of an equation to another 
equation whose roots are square of the roots of a 


given equation-replace x by lx . 
Transformation of an equation to another 


equation whose roots are cubes of the roots of a 
given equation-replace x by x'^. 


Transformation of an equation to another 
equation whose roots are'k' times the roots of 


x 
given equation replace x by na 
Transformation of an equation to another 


equation whose roots аге ‘k’ times more than the 
roots of given equation-replace x by ‘x — k’. 


(1) 


(1) 


(iii) 


(iv) 


(v) 


(vi) 


QUADRATIC EQUATIONS 


Particular Cases 


(a) Quadratic Equation if a, B be the roots of the 
quadratic equation, then the equation is : 

X -Sxt*$,-0 ie x-(atp)xtap-0 

(b Cubic Equation if a, D, y be the roots ofthe cubic 
equation, then the equation is : 
xX'-Sx *-Sx-$,-0 ie. 

x – (at B * y) x + (ap + By + ya) ×- 0ء‎ 

(i) Ifaisaroot of equation f(x) = 0, the polynomial 
f (x) is exactly divisible by (x — о). In other words, 
(x — 0) 1s a factor of f(x) and conversely. 

(11) Every equation of nth degree (n > 1) has exactly 
n roots & if the equation has more than n roots, 
it is an identity. 

(ш) If there be any two real numbers ‘a’ & ‘b’ such 
that f (a) & f (b) are of opposite signs, then 
f (x) =0 must have atleast one real root between 
‘a’ and ‘b’. 

(iv) Every equation f(x) = 0 of degree odd has 


atleast one real root of a sign opposite to that 
of its last term. 
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SOLVED EXAMPLES 


Example – 1 (n Неге, 3° + 5^ = 34, then given equation has a solution 
x—4-2 


Solve the equation | О | 
x = 61s aroot of the original equation 


(1) 15.2**! + 15.2? * = 135 


(ii) 35-4 5-434 NOTES : 
(iii) 5* ۷8۴۱ = 500 An equation of the form {f (x)! is equivalent to the 
equation 


Sol. (i) The equation can be rewritten in the form 
(f(x) = 1059 99/9 where f(x) > 0 


. 60 
30.2 Tol Hos (i) We have 5* */8*! = 500 


Let t=2° 
then 30t 1351+60=0 


— 5х Jes =5 0 


6t —27t+ 1220 
=> 6t—24t—3t+12=0 


=>  (t-4)(6t-3)-0 Bem 
( )( ) = 5*2 X =5° 2 


x-1 


= res 255 


1 
then t, =4 and t. = — 
1 2 Беа 
2 — 5331 :- 


| 1 = (52^"y =] 
2 =4апа2 = = 
2 is equivalent to the equation 


then x -2and x -- 1 (x-3)log (521%) 


10 -] 


Hence roots of the original equation are x = 2 and x, =- 1 
=>  (x-3)log(5.2^)20 
NOTES : Thus original equation is equivalent to the collection of 


equations 


An equation of the form x—3=0, log (5.2^)-0 


+p oc 


5937 39ےن 
where a, b,c e R 2'^— (1/5)‏ 
and a, b, c satisfies the condition a +b” = с‏ 

x=—log.2 


then solution of the equation is f (x) = 2 and no other - 
4 f G9) Hence roots of the original equation are 


solution of this equation. 
x —3 and x=—log.2 
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Example —4 
Ifa, D, y be the roots of the equation 
х(1 + xx (6+x)+2=0, 


then the value of a + § + ү! is 


(a)-3 o 5 
(c) -— (d) None of these 
Ans. (c) 


Sol. 2х? + 6x? +х + 2-0 has roots a, p, y. 
So, 2x? + х? + 6x + 2 =0 has roots ac’, B7, ут! 


(writing coefficients in revers order, since roots are reciprocal) 


(Coefficient of x? ) 


Hence, Sum of the roots =- 7— — — — —À 
(Coefficient of x ) 


1 
-1 -1 -1 

a +8 +y =-— 
В +y 5 


Hence, (c) is ће correct answer. 


Example – 5 


If 2+iV3 isaroot ofthe equation x*+ px + д = 0, where p 


апа q are real, then (p, д) = (....... ). 
Sol. If 2+ i is a root of the equation x? + px+q=0. Then, 


other root is 0+2۲ 
=> ور-‎ - 2+713 +2-1/3 =4 
and و‎ =(2+iv3)(2-iN3)=7 


= (p.q) =(-4,7). 


Correct Answer (+4, 7) 


QUADRATIC EQUATIONS 


Example —2 


Solve the equation 25x? — 30x + 11 = 0 by using the general 


expression for the roots of a quadratic equation. 


Sol. Comparing the given equation with the general form of a 


quadratic equation ax + bx +c = 0, we get 
a=25,b=-30andc=11. 


Substituting these values in 


pa cb Nb. - dac p-cb-Nb —4ас 
2a 


2a 


" 30 + 900 -1100 d B 30 - 900 —1100 
ЕСШ rr 


50 50 


0+200 ۷ 7 30 -4/-200 


s ~ 50 


and 


30 410i 2 30-1012 
a = ————— and В = ——— — 
50 50 


+00 з 42. 
=>  Qq--—-——i and pD-—--—1i 
5 5 5 5 


V2. 


3 
Hence, the roots of the given equation are 5 = PE 


Example —3 


Solve the following quadratic equation by factorization 
method : 


x’ —5ix—6=0 

Sol. The given equation is 
x’ —5ix—6=0 

x —5ix+6i >0 

x —3ix—2ix+6i =0 

x (x —31)— 21(x—31) =0 
(x — 31) (x—21)=0 
x—3170,x-2170 


U U UU U لا‎ 


X= 31, X= 21 


Hence, the roots of the given equation are 31 and 21. 
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=|(1+7?)+Py]| (1+6°)- Pa | 


If the products of the roots of the equation 


x —3kx + 2е 5*1 = 0 is 7, then the roots are real for = [-ay + Py] [-aó - Pd] 
k-.... 
Ans. )2( = y[P-a]9 [-P- 4] 
Sol. Since, x? —3kx + 2e“ —1=0 has product of roots 7. = y5[P- а [P+ q] (-1) 
— 88ا22‎ 4 127 =1(P* (1-)(2و-‎ 


е2198е к - 4 А ;‏ کے 
q*- Р? Hence Proved.‏ = 


28 
>k =4 Example – 8 


> k = 2[neglecting – 2]. If a and В are the roots of x + px + q = 0 and y, 8 are ће 


2 
+ = 
Correct Answer (К = 2) roots of x + rx S 0, then evaluate 
(a.— y) (B — y) (a.—9) (B — 6) in terms of p, q, гапа s. 


Example – 7 So. 2+8 =-р,аВ = q 


If a and p are the roots of ће equation x + Px + 1 = 0; У+д —-r,yÓ-s 


y, © are the roots of x + qx + 1 = 0, then 


q-— P^- (а ү) (By) (о +8) (B +8) =(a-7)(B-7)(@-6)(B-6) 
Sol. х?+Рх +1 =0 Roots a, D 
«+В=-Р =|о8-у(«+8)+у° | aB-ó(n B)«5 | 
ap-l 
x+ qx + 1 20; Roots y and 5 =| q+ prey ||а+рб+8° | 
ү+ӧ=-9 
8-1 = 4 + раб + q^ + pay + p'yó + руб? + y'q« pôr + (75) 


Now: (0 y) (B =) (a+ ò) (B +ò) 
(o — Y) CB — y) (a+ ò) (B +8) 


= 4 + pq(6  y)* q^ + у?) + lp’ + p(y + 6) (7.6) 
-|af-ry(a*B)*Y) | «8+б(«+ B)* o^. =q -par + q (r? -2s)+s| p’ -rp |ts? 
-[1-r(-P)« 7 ||1+8(-Р)+ 82 | = (d - 25a * s? )- rpa - rsp + sp? + ڈرو‎ 


-(a-s) —rpq—rsp + sp? + qr? .‏ اتوبوم-(ا[ تربرطبرا۔ 
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B C 
а+ё+8+б=-—,(а+8)(8+6б)=—- 


Now a+ B +25 =—— 


2 
بد ےت ج‫ ?49+ -F‏ 


a a 


E adi cdi к. cup 
a a a a 


b^ 4c Е р? — Дас 


2 2 
a a a 


Example – 11 


Let a, b, c be real numbers with a + 0 and let a, B be the 
roots of the equation ax? + bx +c = 0. Express the roots of 
ax? + abcx + с? = 0 in terms of a, В. 


Sol. ax?+bx+c=0 
ао and aß = < 
а а 


a x^t abe x + c= 0 Roots: х, x, 


x, +x, = a” B+ aff 


a 


— ај - (ap) (ав?) (a?) 


So, Roots аге: o^ 8 and aß’ 


QUADRATIC EQUATIONS 


Example - 9 


If one root of the quadratic equation ax + bx +c = 0 is 
equal to the nth power of the other, then show that 


1 1 
(ac^ )"* +(a"c)"*! +b = 0 


Sol. Let the roots be a and о? 


Now 
(ac" pu + (ac) +b 


1 1 


п |п+1 —— 
= afa") l +a" a" а |" +b 


Example — 10 


If a, B are the roots of ax + bx + c = 0, (a # 0) and 
a+ ô, B +8 are the roots of Ax + Bx + C= 0, (A z 0) for some 
constant б, then prove that 


b^-4ac B'-4AC 
a^ А? 


b с 
Sol ах?+Ъх+с=0: atf -——.aB--- 


Ах+Вх+С=0: 
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Sol. Letf(x) = ax + bx +c. Itis given that f(x) = 0 has no real 
So, either f (x) > 0 for all x є К 
or f(x) <0 forall x e К i.e. f(x) has same sign for all values 


roots. 


ofx. 
f(0)f(1)»0 

=> c(at+tbt+c)>0 
Also, af(1)>0 


=> a(atb+t+c)>0. 


Correct answer (b,d) 


Example - 14 


If ax? — bx + 5 = 0 does not have two distinct real roots, 
then find the minimum value of 5a + b. 


Ans. (-1) 

Sol. Let f(x)=ax?—bx+5 
Since, f (x) = 0 does not have two distinct real roots, we 
have either 


f(x)20 Vx ER or f(x)<OVxeR 


But f(0)=5>0,so f(x) >OVxeER 


In particular f (—5) > 0 > 5a+b >- 1 


Hence, the least value of 5a + b 1s - 1. 


Example - 15 


Ifx* + (a- b) x +(1 —a—b) - 0 where a, b є R, then find the 
values of a for which equation has unequal real roots for 
all values of b. 


Let f(x) = x? t (a-b) x + (1-a- b) 
D>0 

= (a- b)”-4 (1-a-b) <0 

> а? + b?- 2ab-4+ 4a+ 4b > 0 
=> b”- (2a- 4) b+ (а2+ 4a-4)>0 


Sol. 


Above is a quadratic in ‘b’ 
Whose value is +ve 

So its D < 0 

(2a-4)?-4 (a+ 4a-4) « 0 

4а?+ 16 - 16a-4a’- 16а+ 16 «0 
32-32а<0 


а> 1. 


QUADRATIC EQUATIONS 


Example - 12 


If P (x) = ax? + bx + c and О (x) = — ax? + bx + c, 


where ac # 0, show that the equation 
P(x): Q(x)=0 has at least two real roots. 
Roots of the equation P (x) Q (x) =0 


Sol. 


ie, (ax? + bx +c) (ax + bx + c) = 0 will be roots of the 
equations 
ax+bx+c=0 2 2 2 .. (i) 

and —ax?^tbx*c-0 oa. (ii) 


If D, and D, be discriminants of (1) and (ii) then 
D,-b'-4ac and D,=b*+4ac 

Now D,*D,-2b^20 

(since, b may be zero) 

ie, D,+D,20 


Hence, at least one of D, and D, 2 0 


i.e., at least one of the equations (1) and (11) has real roots and 
therefore, equation P (х) О (x) = 0 has at least two real roots. 


Alternative Sol. 


Since, ас + 0 


ac<Q or ac>0O 


Casel: 
Ifac<0 => —ac>0 
then D = کا‎ 4ас> 0 
Case II: 
Ifac>0 
then D, = b” + 4ас > 0 


So, at least one of D, and D, 7 0. 
Hence, at least one of the equations (1) and (ii) has real roots. 


Hence, equation Р (x) : О (х) = 0 has at least two real roots. 


Example - 13 


a, b c e К, a = 0 and the quadratic equation 


ax? + bx + с = 0 has no real roots, then, 
(b)a(at+b+c)>0 
(c)b(atb+c)>0 (d)c(at+b+tc)>0 


(aja+b+c>0 


Ans. (b,d) 
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Example - 7 


Find all roots of the equation x^ + 2x? — 16x? - 22-۰7-010062 
rootis 2+ < 

All coefficients are real, irrational roots will occur in 
conjugate pairs. 


Hence another root is 2— D 


Product of these roots = (x 2 – 4/3 ) (x -2 * 43) 
2:562) =3 
=x —4х+1 


Dividing x -2x -16x -22x * 7 by x —4x+ 1 then the other 
quadratic factor is x + 6 x +7 


then the given equation reduce in the form 
(x —4Ax * 1) (x +6x+7)=0 
X +6x+7=0 


| -6x4536-28 


2 
= 32407 


Hence roots 2+3, -3 +2 


Sol. 


then x 


Example – 18 


Solve for x: 4542 (۰۰ «(5-2 46) 3 =10 


(5+26) MESNO -10 


Put 5 +26 =k 


25 — 24 


(5+26) 


(5-246) (5-246) 
(5-246) 


Sol. 


Observe 5— 246 = Ml 


QUADRATIC EQUATIONS 


Example – 16 


Find all the zeros of the polynomial x^ x? — 9x?-3x + 18 if 
it is given that two of its zeros are —\/3 and J3- 
Given polynomial f(x) =x x*— 9x — Зх + 18 has two ofits 


zeros —X3 and aS : 


(х +43) (x — 43) is a factor of f (x), 


x —3 is a factor of f (x). 


Now, we apply the division algorithm to the given polynomial 


with x 3. 
x -x-6 
x x4 +x? -9x? —3x +18 
x^ تھے‎ 
— + 


x? - 6x? —3x +18 


x? — 3x 


-6x^ +18 
-6x^ +18 
+ — 


0 = Remainder 


Thus, x +x -9x 3x+ 18 

= (x —3) (x +x—6) 

-(x-3) X fx + 3x -2x- 6] 

= (x —3)x (x (x-3)-2 (x43) 
=(x°—3) x (x+3)(x—2) 
Putting x +3 =O and x-—2=0 


we get x =—3 and x = 2, 1.e., —3 and 2 are the other two zeros 


of the given polynomial. 


Hence —/3,/3,-3, 2 are the four zeros of the given 


polynomial. 


Sol. 


Learn LIVE Online 
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asa < 0, So x-a(1-42) 


Correct Answer x = {a (1— 42 ), a (6 —1)} 


Example — 20 


The sum of all the real roots of the equation 


Ix—2|"+ Ix-2]- 2-0 is ..... 


Given, |х—2| «|x-2|-2-0 


Case I: when x > 2 
(x-2) +(x-2)-2=0 
x 4 سور 40 ت4‎ 202-0 
х? —3x=0 

x(x-3)=0 

x = 0, 3 [0 is rejected] 


х=3..(1) 


Case П: when x «2 

= (-(х-2)) -(x-2)-2=0 
(x-2)-x42-2-0 

x^ +4-4х-х=0 

x^ +4x—(x-4)=0 
x(x-4)-1(x-4) =0 


(x —1)(х—4) =0 


x= 1,4 [4 is rejected] 
x=] ...)1( 
Hence, the sum of the roots 1s 3 + 1 =4. 


Alternate solution 

Given [x - 2| «|[x-2|-2 =0 
=> (|x-2|+2)(|x-2|-1) =0 
“.|x—2|=—2,1 [neglecting -2] 


р‏ تر نے 


= Sum of the roots = 4 


Sol. 


QUADRATIC EQUATIONS 


5 +21 10 


= z^-10z41-20 


, 10s 100—4 


: OR 2=5+24/6 


2 
Now g* 3 254246 


= (542V6)" ^ =5+2V6 


x7-3=]‏ ج 


х2=4 х=+2 


and 612-2 = 5-26 


¬ (5+6) ^ (/2-:)۔‎ 
=> х? -3= -1 


х?=2 qu 


Example - 9 


For a <0, determine all real roots of the equation 
x —2a |x-a|—3a =0 
Sol. а<0, х?- 2а |х -а|-3а?=0 
When x < (a), |х-а = -(x - a) 
x^t 2a (x-a)-3a?-0 
x^t 2ax - 2а?- За?= 0 


х2 + 2ах - 5а2= 0 


- —2aq + Уда? +20а? 


2 
as а < 0, So x. = a( V6 -1) 


When x2a,|x-al=x-a 
x/^—2a (x- a) -3a =0 

x^— 2ax + 2а?- 3a?-0 

х?- 2ах — а?= 0 


20+۷407 4a" لی‎ мн ТАШ 


2 
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n n-1) 


Since n is an integer, is an integer. 


Also, 2A, A * B and C are integers. 


We get f (n) is an integer for all integer ‘n’. 


Example — 23 


Solve 2 log at log а+3 Іор а= 0, 
where a> 0, b= ax 


Sol. Сіуеп 2 log a+ log a+3log.a=0 


lesa n loga 3084 -0‏ ۔ 
logx logax  logb‏ 
3 1 
loga + = 0‏ >= 
logx logax loga*x‏ 


EET] 


= 2loga^xlogax +105 xlog a” x -3log x log ax = 0 


= 2|2log a + log x | [log a+ log x]+logx[2loga +log x | 


+ 3 log x [loga+logx]=0 


2(loga) +3loga logx+(logx) |‏ |2 ج 


+| 2log a.log x + (log х) |+ [3log xlog a+ 3(logx) | 


ES 6(logx) +11(log a) (log x)+4(log ay = 0 


= 6(logx) + 8 (log a)(log x) +3(loga)(log.x)+ 4(loga) = 0 


ES 2(log x) (3logx+4loga)+ log a(3logx+4loga) = 0 


= (31068 x - 4loga) (2logx + loga) = 0 


=> 3log x = -4loga OR 2log x = -loga 


QUADRATIC EQUATIONS 


Example – 21 


The diagram shows the graph of 


у= ах? + bx + c, Then, 


(b)b «0 
(d) b? - 4ас= 0 


(a) a» 0 
(c) c» 0 
Ans. (b,c) 


Sol. As it is clear from the figure that it 15 a parabola opens 
downwards 1.e. < 0. 

=> Itisy=ax?+bx+c ie. degree two polynomial 

Now, if ax + bx+c=0 


= 1t has two roots X, and X, as it cuts the axis at two distinct 
point x, and x... 


Now from the figure it is also clear that x, + x, < 0 


(i.e. sum of roots are negative) 
b 
=> — <0 >->0 
a a 


=> b<0(-.: a<0) 
As the graph of y = f (x) cuts the + y-axis at (0, c) 


(b) is correct. 


where c> 0 = (b,c) 15 correct. 


Example — 22 


Let f(x) = Ax? + Bx + C where, A, B, C are real numbers. 
Prove that if f(x) 1s an integer whenever x is an integer, 
then the numbers 2A, A + B and C are all integers. 
Conversely, prove that if the numbers 2A, А + B апа C 
are all integers, then f (x) is an integer whenever x is an 
integer. 


Sol. Supoose: f(x) = Ах?+ Bx + с is an integer wherever x is an 
integer 


^. f(0), f(1), f(- 1) are integers. 

=> С, А+ В + С, А— B + С аге integrs 

=> С, А+ В, - Bare integers. 

= С, A+B, (А + B)-(A- B) = 2Aare integers. 
Conversely suppose 2A, А + B and C are integers. 
Let n be any integer. We have, 


f(n) = An - Bn +С 


22 
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Example – 25 


If the remainder on dividing x? + 2x? * kx +3 by x 3 1521, 
find the quotient and the value of k. Hence find the zeros 
of the cubic polynomial x? + 2x*+ kx – 18. 


Sol. Letp(x) 2x 2x * kx 3. 


We are given that when p (x) is divided by the linear 
polynomial x — 3, the remainder is 21. 


p(3)=21 
3°+2x3°+kx3+3=21 
27+18+3k+3=21 
221-2 5193 
3k-—27 
k--9 


(Remainder Theorem) 


U U U U VU U 


Hence, p (x) = x + 2x - 9x +3. 


To find the quotient obtained on dividing p(x) by x3, we 
perform the following division : 


X? +5x +6 
x —3)x? +2x? -9x +3 
Xx - 3x’ 


– + 


Hence, p (x) = (x +5x +6) (х3) +21 


(Divisor × Quotient + Remainder) 

x +2x-9x+3-21 = (+ 5x + 6) (x—3) 
x *2x -9x- 182 (x +3x+2x+6)(x-3) 
x -2x —9x — 18 =(x +3) (x - 2) (x -3) 


Hence, the zeros of x + 2x – 9x — 18 are given by 
x+3=0,x+2=0,x—-3=0 


x=-3,-2,3 


The zeros of x + 2x°— 9x — 18 are— 3, —2, 3. 


Y 


QUADRATIC EQUATIONS 


Example — 24 


Solve for x the following equation 


log,,. (6X + 23x € 21) - 4- log... (4x + 12x +9) 


Sol ور یوما‎ (6x? + 23x-+21) = 4- logs, (4x? +12х+9) 


=> 1080,3) (2х + 3)(3x+ 7) =4- 10803.47) (2х + 3) 


> 11080,3) (3х+7)=4-2 108,1) (2х+3) 


Let 1080,43) (3+7) = у 


تہ 
yY‏ 


=> у —3y+2=0 


= (у-2)(у-1)=0 


— y-] OR y-2 

> log, ,,3x+7)=1 OR log, „x * 7) -2 

=> (2х+ 3)=(3x + 7) OR (3x +7) =(2x +3) 

=>x=-4 OR 3x+7=4x’?+9+ 12x 
4x^- 0x * 2-0 


(Ax +1) (x+2)=0 


x=-—ORx=-2 


1 
So:x=-4, x=-—,x=-2 
0:X : 1 


but log exist only when 6x? * 23x + 21 > 0 and 4x*+ 12x +9 > 0 and 


2х+3> 0 апа 3х+7>0 


1 
= Е is the only solution. 
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(1) are a, В and those of Eq. (п). are a, a 


a+ В =а (Ш) 
مہ‎ = 6 ...)1۷( 
20-2 (V) 
Q^ = 4 (VI) 
LHS-b-*q-ap-o^-a(a- В) ...(Vii) 
and RHS = > = ope =O (a + p) (УШ) 


From Eqs. (vii) and (уш), LHS = RHS 


Example — 28 


If the quadratic equations x^ + ax + b = 0 and 
x + bx + a=0 (a zb) have a common root, then the numerical 
value ofa + b is .... 


Ans. (-1) 


Given equation are 


x! + ax +b = 0 and х? + bx + a = 0 have common root on 


subtracting above equations, we get 
(a—b)x+(b-a) = 0 

= 

7. x = 115 the common root. 
>1l+a+b=0 


>a+b=-1 
Correct Answer (-1) 


Sol. 


Example – 29 


Form an equation whose roots are cubes of the roots of 
equation ax? + bx? + cx + d = 0 


Replacing x by x!” in the given equation, we get 
a (x3) + b (x?) + c (x!5) + d =0 
ax + d=- (bx?? + ex!) 

(ах + d) =— (bx23 + ex 3)3 

ax + 3a?dx? + 3ad?x تق‎ 

=— [b?x? + ex + 3bex (bx? + сх!?)] 
ax” + 3a°dx? + 3ad’x + й = 

[ —b*x?— ex + 3bex (ах + d)] [From Eq. (1)] 
ax? + x? (3a?d - 3abc + b?) 

+ x (Заа? - 3bed + с) +d? =0 


This is the requied equation. 


Sol. 


Y 


QUADRATIC EQUATIONS 


Example — 26 


If the polynomial x*— 6x?-- 16x?— 25x + 10 is divided by 
another polynomial x?— 2x + К, the remainder comes out to 
be x +a, find k and a. 


By division algorithm 
x —6x + 16x —25x+10= (x — 2x * k)q(x) * (x * a) 
where q (x) 1s the quotient. 


As the degree on L.H.S. is 4; therefore, q (x) must be of 
degree 2. 


д (х) = Ix + mx* n, 1z 0. 


Sol. 


Let 


Thenx —6x + 16x — 25x +10 = (x —2x-k) (Ix +mx+n) xa 


x —6x + 16x —25x+ 10=/x' +(m-2/) x + (n-2m - kD x + (mk 
—2n+1)x+nk+a 


=> 


Equating coefficients of like powers of x on the two sides, 


we obtain 
[= 1 ... (1) 
m-—2/=—6 ... (2) 
n-2m-ctk/-16 ... (3) 
mk-2n-*/--25 ... (4) 

and nk+a=10 (5) 

From (2), m=-—6+ 2/=-6+2 x 1 =—4 and 

then from (3), n= 16+ 2m—kl=16+2 х (-4)-kx 1 

=> n=8-k ... (6) 


From (4) and (6), we get 


(4) k-2(8—k) + 1=-25 
—4К—16+2К+1=-—25 
-2k--25416-1 
-2k--10—k-5 


=> 


=» 


=» 


Substituting this value of k in (6), we have 


n= 8 – 5 = 3 and then from (5), 


we get 


а= 10-1к= 10-3 х5 = —5. 


Example – 27 


Ifx?—ax +b =0 and x*— px + q=0 have a rootin common 
and the second equation has equal roots. 


ap 
show that b + q = PE 
Sol. Given equations are х? -ax + = 0 ...)1( 
and x*—px+q=0 ...)11( 


Let a be the common root. Then roots of Eq. (п) will be a 
and a. Let D be the other root of Eq. (1). Thus roots of Eq. 


= Ы 
Iu 


Observe 
f(-1)«0andf(1)«0 


NOW 


fefe eek 7 


a a 


f()=142 + <0 ...)2( 


from (1) and (2) 


b 


a 


C 
1+—+ 
a 


«0 


Example — 32 


Let-1 <P <1. Show that the equation 4x? – 3x — P = 0 has 


a unique root in the interval [1/2, 1] and identify it. 


Sol. Given that -1 < P < 1 


Let f(x) = 4x°-3x-P=0 


Now 


Also f(1)24-3-P-1-P20(-P«x1) 


1 
f (x) has at lest one real root between B ] 


1 
Also, f'(x) = 12? -3> 0 رو‎ B ] 


QUADRATIC EQUATIONS 


Example — 30 


Find the values of a for which the inequality 
(х – За) (x — a — 3) < 0 is satisfied for all x such that 
lax = 2. 

f(x) -(x-3a)(x-a-3) 


for given equality to be true for all values of 


Let 


x є [1, 3], 1 and 3 should lie between the roots of 
f(x) 0. 

f(1) «0 and f(3) <0 

Consider f(1) « 0 : 

(1—3a)(1—a-3)«0 

(3a— 1)(a- 2)«0 

a € (-2, 1/3) ...)1( 

Consider f (3) « 0 : 

(3—-3a)(3—-a-3)«0 

(a—1)(a)<90 

a € (0, 1) (ii) 
Combining (1) and (11), we get : 
a € (0, 1/3) 


Sol. 


\) 


Example —31 


Let a, b, c bereal. If ax + bx + с = 0 has two real roots o. and 


D, where a « - 1 and p < 1, then show that 


C 
1+—+ 
а 


2 <0 
a 


ax*+bx+c=0 


Sol. 


Roots : a and В 


and В > 1 


a<-l 


ax*+bx+c=0 


b C 
Let f(x) = x +—х+— 
a a 


upward parabola 


QUADRATIC EQUATIONS 25 


Example — 34 


| 1 
=> f (x)is increasing on E ] 
2 Find the integral solutions of the following systems of 


inequalities 
1 Е 2 0 
f has only are real root between E > ] (a) 5x- 1« (x * 1) € 7x -3 
5 a | ہے‎ 1 6x | 
To find a root, we observe f(x) contains 4x^ - Зх which is multiple (b) Jed Amel 3 


angle formula for cos 30. 

We put x = cos Ө Sol. (а)5х-1<(х+1)°<7х-3 

25. 40060-5 cos Dp 5x- 1<(x+1)’and (x + 1? « 7x -3 

—  P-cos30 => 5х-1<х?+1 +2хапах?+ 1 +2х <7х - 3 
=> х?-3х+2> 0 апіх?-5х+4<0 

= 0= cos (P) (x-2)x-1)»0 


(x— 1)(x—-4)« 0 


1 . 
Root is cos (Feos (n) x«Lx»2 ...)1( 


and xe(L4) (i) 


Example – 33 
from (i) and (ii) x € (2,4). 


3x - 7۴ +8 
< 


) — x —3is the only integral solution. 


Solve the inequality, A 
x +] 
6x 
— an 
2х+1 4 4x - 1 


۱ 1 
Sol. Domain:x eR سے‎ 
(b) : 


Given inequality 1s equivalent to 


3х? —7x +8 E —— > 0 and Dx 087 
ی0۶۶“‎ ٤٦ 2х+1 4 4x-1 2 
=» -a 4(2x * 1) 2(4x -1) 
2 _ _ _ 
5 X EUN ہے‎ (х 1)(x ea 2% ЖЕ 8х+1 o 
× +1 х? +] 2х+1 4x — 


КР cM ud E 
2 2 8 4 


No common integer. 


= x e ]1, 6] hence x= ф. 


26 
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QUADRATIC EQUATIONS 


Example — 35 


For what values of m, does the system of equations 
3x +my=m 
and 2x—5y -20 


has solution satisfying the conditions x > 0, y > 0 ? 


Sol. 3x+my=m ....)1( 
2x -5y — 20 i2) 


2 (3x + my = m) 

3 (2x-5y = 20) 
2ту +15у = 2m +60 
y(2m+15) = 2(m – 30) 


QUADRATIC EQUATIONS 


EXERCISE - 1 : BASIC OBJECTIVE QUESTIONS 


If a,b,c are distinct real numbers then the equation 
(b-c) x” + (с-а) x+(a—b)=0 has 


(a) equal roots (b) irrational roots 


(c) rational roots (d) none of these 


If a,b,c are distinct rational numbers then roots of equation 
(b+c—2a) x? +(c+a—2b)x + (a+ b 2с) =0 are 


(a) rational (b) irrational 


(c) non-real (d) equal 


If a,b,c are distinct rational numbers and a + b + c = 0, then 
the roots of the equation 

(b--c—a) х? +(c+a—b) x+ (a -b-c) =0 are 

(a) imaginary (b) real and equal 


(c) real and unequal (d) none of these 


10. 


11. 


12. 


Relations between roots and coefficient 


If p, و‎ are the roots of the equation x? + px + q = 0 where 
both p and q are non-zero, then (p, q) = 

(а) (1, 2) (b) (1,2) 

(c) (1, 2) (9) )-1,-2( 


If the equation (k 2) x? - (k- 4) x - 2 = 0 has difference of 
roots as 3 then the value of k is 


(a) 1,3 (b) 3, 3/2 

(c) 2, 3/2 (d) 3/2, 1 

The roots of the equation х? + px4q-0are 
tan 22? and tan 23? then 

(a)p*q-l (b)p+q=-l 

(с)р-9= 1 (d) p—q=-l 

If o, В are the roots of the equation x°- p (x + 1) ^c =0, then 
(a. 17 

(a)c (b) c-1 

(c) l-c (d) none of these 


If the difference between the roots of x*+ ax + = 0 and 
x? + bx +а = 0 is same and a z b, then 


(a)at+b+4=0 (b)at+b-—4=0 
(c)a-b-4-0 (d)a—b+4=0 


13. 


14. 


15. 


16. 


17. 


Polynomials 
1. The product of the real roots of the equation 
2х + 3—3 Dx 3|/+2=0, is 
(a) 5/4 (b) 5/2 
(c) 5 (d)2 
2. The roots of the equation |x? - x — 6| = x + 2 are 
(a) 2, 1,4 (b)0,2,4 
(c) 0, 1,4 (d)—2,2,4 
3. If(1—p)1sa root of quadratic equation x? + px + (1 —p)=0, then 
its roots are 
(a) 0, -1 (b)-1,1 
(c) 0,1 (d)-1,2 
4. Product of real roots of the equation 
x^t[x|--9-0 
(a) 1s always positive (b) is always negative 
(c) does not exist (d) none of the above 
5. The integral value of x satisfing x + Ax + 3| + 2x + 5-0 is 
(a) -4 (b) 3 
(c) 2 (d) -1 
Nature of roots 
6. Ifa, b e К & the quadratic equation ax? — bx + 1 = 0 has 
imaginary roots then a b + 1 is 
(a) positive 
(b) negative 
(c) zero 
(d) depends on the sign of b 
7. The roots of the quadratic equation 7х? — 9x + 2 = 0 are 
(a) Rational and different (Б) Rational and equal 
(c) Irrational and different (d) Imaginary and different 
8. The roots of the equation x* —242 x +1 0 are 
(a) Real and different (b) Imaginary and different 
(c) Real and equal (d) Rational and different 
9, If /, m, n are real, l = m, then the roots of the equation 


(J—m) х^— 5 (/+ m) x - 2 (1— m) = 0 are 
(b) Non real 
(d) none of these 


(a) real and equal 


(c) real and unequal 
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Sachin and Rahul attempted to solve a quadratic equation. 
Sachin made a mistake in writing down the constant term 
and ended up in roots (4, 3). Rahul made a mistake in 
writing down coefficient of x to get roots (3, 2). The correct 
roots of equation are 


QUADRATIC EQUATIONS 


18.  Ifroots of the equation x? + ax + 25 = 0 аге in the ratio of 25. 


2 : 3 then the value of a is 


5 225 
(a) 16 (б) ae 


(а) —4, -3 (b)6, 1 
(c) = (d) none of these (c) 4,3 (d) —6, -1 
Common roots 
19. Ifa, В areroots of Ax*+ Bx + С= 0 апа a’, B? are roots of 
х? + px + q =0, then p is equal to 26. The value of a so that the equations 
(а) (B*—2AC)/A? (Б) (ZAC — ۸۶ (2a—5) x2 -4x-15 =0 and 
(c) (B? 4АС)/А? (d) (ДАС — ВЭА? 


(334—8)x^-5x-21-20 have a common root, is 


(a) 4, 8 (b)3,6 
(c) l, 2 (d) None 


Ifa,b,c €R, the equation ax +bx+c=0 (a,c #0) and 


x2 +2x +3 =0 have a common root, then a : b : = 

(а) 1:2:3 (b)1:3:4 

(c)2:4:5 (d) None 

If equations ax2 + bx + с = 0, (a, b e К,а = 0) and 
2х? + 3x +4=0 have a common root then a: b : c equals: 
(a) 1:2:3 (b)2:3:4 

(c)4:3:2 (d)3:2:1 


20. If a, are roots of the equation 


ax? +3x+2=0 (а <0), then а + p^ is greater than 
io 271. 
(a) 0 (b) 1 
(c) 2 (d) none of these 
21. Inaquadratic equation with leading coefficient 1, a student 
reads the coefficient 16 of x wrongly as 19 and obtain the 
roots as —15 and —4. The correct roots are 28. 
(a) 6, 10 (b)-6, -10 
(c) -7, -9 (d) none of these 
22. | Difference between the corresponding roots of 


x2 + ax + b= 0 and x + bx + a= 0 is same and a ¥ b , then Location of roots 


The value of k for which the equation 

3x^-2x (k^* 1) + kÁ-3k *2-0 

has roots of opposite signs, lies in the interval 
(a) (о, 0) (b) С, -1) 

(c)(1, 2) (d) (3/2, 2) 

If the roots of x? +x +a = exceed a, then 
(a)2<a<3 (b)a>3 

(c) -3 <а<3 (d)a«-2 


The range of values of m for which the equation 


(m—5) x” +2 (m-10) х+т+10=0 has real roots of 
the same sign, is given by 

(a)m> 10 (b)-5 «m«5 
(c)m«-10,5«m« 6 (d) None of these 


(a)a+b+4=0 (60) а+6-4=0 T 
(c)a-b-4-0 (d)a—b+4=0 

23. If the roots of the quadratic equations x^ + px + q = 0 are 
tan 30° and tan 15? respectively, then the value of 2 + q— p is 
(а)2 (b)3 7 
(c) 0 (d) 1 


24. If the difference between the roots of the equation 


х? + ax + 1 = 0 is less than Js , then the set of possible 31 


values of a is 


(a) (3,0) (b) (—®,—3) 


(c) (-3,3) (d) (-3, ©) 


29 


If a and р are the roots of 4ҳ? +3х +7 = О, then the 


| 
value of = iS 


a p 
If a and В are the roots of x^ —P (x +1)—C = 0, then the 


o? +2041 p^ -2p41 
value of 5 ee te E 


o2+20+C В?°+2В+С ^ 

If the roots ofthe equations х? + 3x +2 = 0 & x -x * 4-0 
are in the same ratio then the value of A is given by 

Ifa, D, y are the roots ofthe equation 2x? — 3x? + 6x + 1 =0, then 
о? + В? +’ is equal to 

The value of m for which the equation 

x mx” +3x-2 =0 has 


magnitude but opposite in sign, is 


two roots equal in 


The real value ofa for which the sum of the squares of the 
roots ofthe equation х? - (a — 2) x — a — 1 = 0 assumes the 
least value, 1s 

The value ofa for which one root of the quadratic equation 
(a — 5а *3)x^* (3a— 1) x + 2 = 0 is twice as large as the 
other, 1s 

Let a and p be 


the roots of equation 


1 1 
px?+qx+r=0,p 40. Ifp, а, rare in A.P. and — *g = 4, 
а 


then the value of |a-p| is : 


If а and p are roots of the equation, 


x2-4/2 kx + 2e* ^*- 1 = 0 for some k, and a? + 8” = 66 


then a? + В? is equal to: 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


QUADRATIC EQUATIONS 


If both the roots of the quadratic equation 
x?—2kx +k? + k – 5 = 0 аге less than 5, 


then k lies in the interval 


(а) (6,00) (b) (5. 6] 


(c) [4, 5] (d) (99,4) 


All the values of m for which both roots of the equation 
x? — 2mx + m? —1 = 0 are greater than —2 but less than 4, 
lie in the interval 


(а) -2«m«0 


(c) -1 «m «3 


(b)m>3 
(4) 1 <т<4 
Ifa e Rand the equation —3 (х - [x]? 2 (x - [x] + а?=0 


(where [x] denotes the greatest integer < x) has no integral 
solution, then all possible values of a lie in the interval: 


(a) (оо, x U (2, 00) (b) C1 , 0) U (0, 1) 
(c) (1,2) (d) (2, -1) 


32. 


33. 


34. 


Numerical Value Type Questions 


The sum of all real roots of the equation 

Ix - 27 * x - 2] - 27 0, 15 

The equation x^—3 |x| + 2 = 0 has how many real roots 
The sum of the real roots of the equation х? + |x| — 6 = 0 1s 


The number of real solution of the equations х? — 3|x| + 2 = 015 


The sum of the roots of the equation, x^ + 2x - 3|- 4 = 0, is 


The equation 43x? + x 45 = x —3, where x is real, has 


how many solutions. 


The equation e?"*—e 5^*— 4 = 0 has how many real roots 


35. 


36. 
37. 
38. 


39. 


40. 


41. 
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EXERCISE - 2 : PREVIOUS YEAR JEE MAIN QUESTIONS 


1. Let a and В be the roots of equation x – бх 2= 0. 7. The sum of all the real values of x satisfying the equation 
yy 2а, . اھ تفر‎ p ig: (2017/Online Set-2) 
Ifa —o^—p^, for n>1, then the value of —— —- is equal 
" 2а, (а) 16 (b) 14 
to: (2015) (c) -4 (d) —5 
(a) 3 (b) -3 8. If à € К is such that the sum of the cubes of the roots of 
(c) 6 (d) —6 the equation, х? + (2 — A) x+ (10 — A) = 015 minimum, 
РЛ The sum of all real values of x satisfying the equation then the magnitude of the difference of the roots of this 
К equation 15: (2018/Online Set-1) 
000 Е 2016 
e с p (a) 442 (b) 245 
(a)-4 (b)6 (c) 24/7 (d) 20 
(c) 5 (d)3 9. If f(x) is a quadratic expression such that 
3. If b e C and the equations x? + bx -1 = 0 and I(1) + f(2) = 0, and -1 isa root of f(x) = 0, then the other root 
x?+x+b=0 havea common root different from —1, then of f(x) -0is: (2018/Online Set—2) 
|b| is equal to : (2016/Online Set-1) 5 g 
(а) -7 (b) =z 
(a) /2 (b)2 8 > 
(c) 3 (d) 43 5 8 
v3 (с) g (d) < 
4. If x is a solution of the equation, 


10. Let p, q and r be real numbers (p Ayr 0), such that 


1 
42x *1-42x – -1,(x25), then J4x2 -1 is equal 


1 
the roots of the equation t — — are equal in 
to : (2016/Online Set—2) NPP weg у 
magnitude but opposite in sign, then the sum of squares 
= = ої these roots 1s equal to: nline Set- 
(a) 3 (b) 1 f th | 1 (2018/Online Set-3) 
4 2 
2 2 
p +4 TE 
+ 
2 (d) 242 جا‎ ers 
5. If, for a positive integer n, the quadratic equation, (c) 2(р?+ q?) (d) p^ qr? 
x(x - 1) (x D) (x+2)+...+(x+ 5 1) (x*n)7 10n 11. The number of integral values of m for which the equation 


2 2 u 
has two consecutive integral solutions, then n is equal (1 سیت‎ )x -2 (1 * 3т) om (1 i 8m) = 0 has no real root 


to: (2017) 18: (8-4-2019/Shift -2) 
(a) 12 (b)9 (a) 1 (b)2 
(c) 10 (d) 11 (c) infinitely many (d)3 


6. Let p(x) be a quadratic polynomial such that p(0) = 1.17 12. Tet p,q € R.If 2— a aaroo oiie quadratic equation, 
p(x) leaves remainder 4 when divided by x - 1 and it leaves ; 

remainder 6 when divided by x + 1; then: х + px + q = 0, then: (9-4-2019/Shift -1) 

(2017/Online Set-1) 

(a)p(2)= 11 (b) p(2)= 19 А 

(с) p(-2) = 19 (dp (2) = 11 (с) 4 +4р+14=0 (d). ==) 


(а) p —4q+12=0 (b) à? -4p-16-0 


31 


Let a and В be two roots of the equation х? + 2x + 2 = 0, 


then a” + B" is equal to: (9-1-2019/Shift -1) 


If both the roots of the quadratic equation х? - mx + 4 = 0 
are real and distinct and they lie in the interval [ 1, 5], then 
m lies in the interval: (9-1-2019/Shift -2) 
(a) (—5, -4) (b) (4, 5) 
(с) (5, 6) (d) (3, 4) 
The number of all possible positive integral values of a 
for which the roots of the quadratic equation, 
бх? – 11x +а = 0 аге rational numbers is: 

(9-1-2019/Shift -2) 


(a) 3 (b)4 
(c)2 (d) 5 


Consider the quadratic equation 


(c-5)x* -2cx *(c - 4) = 0,с #5. Let S be the set of all 


integral values of c for which one root of the equation lies 
in the interval (0, 2) and its other root lies in the interval 
(2, 3). Then the number of elements in S is: 


(10-1-2019/Shift -1) 
The value of A such that sum of the squares of the roots 
of the quadratic equation, x^ +(3-4)х+2 = A has the 


least value 18: (10-1-2019/Shift -2) 


15 
(a) = (b) 1 


4 
(© 5 (d)2 


If one real root of the quadratic equation 


81x? + kx +256 = 0 is cube of the other root, then a value 


ofk is: (11-1-2019/Shift -1) 
(a) -81 (b) 100 
(c) 144 (d) -300 


If A be the ratio of the roots of the quadratic equation in x, 


3m^x! +m (m — 4)x +2 = 0 , then the least value of m for 
| 1 ۱ 
which + 1 =1 is (12-1-2019/Shift -1) 


(a) 2-43 
(0-234 


(b) 4—34/2 
(d) 424/3 


18. 


19. 


20. 


21. 


22, 


23. 


24. 
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If m is chosen in the quadratic equation 


(т? ЕЗ Dx? -3x (m JE 1) - 0 such that the sum of its 


roots is greatest, then the absolute difference of the cubes 
of its roots is: (9-4-2019/Shift -2) 


(a) 105 (b) 8/3 
(с) 85 (d) 4v3 


If a and В are the roots of the quadratic equation, 


T 
х? + xsin Ó—2sin 0 — 0, «(o 


a +B” | 
Шеп | is equal to 


(10-4-2019/Shift -1) 


212 "E 

(a) (sin 0-4“ (b) (sing +8)” 
2 59 

(c) (sing - 8) (d) (sin +8)” 


The number of real roots of the equation 


B4 te 1 = 2* (2* -2) is: (10-4-2019/Shift -2) 
(a) 3 (b)2 
(c)4 (d) 1 


If a and В are the roots of the equation 


3753) -25x-2-0, then lim 2,a’ +)" is 
r=1 r=l 


no 


equal to (12-4-2019/Shift -1) 
21 

(а) 346 (b) 358 
1 ےر‎ 

DET (9 116 


Ifa, D and y are three consecutive terms of a non-constant 


G.P. such that the equations ах? +2 Вх+у =0 and 


x2 + x—1= 0 һауе а common root, then а(В+у) 15 


equal to (12-4-2019/Shift -2) 
(a) 0 (b) ap 
(c) ay (d) Dy 


13. 


14. 


15. 


16. 


17. 
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The set of all real values of A for sui the quadratic 
equations, (A^ +1) x” - AAx +2 = 0 always have exactly 
one root in the interval (0, 1) 1s : 

(3-9-2020/Shift -2) 
(b)(2, 4] 
(d) (0, 2) 


(а) (3, -1) 
(c) 1,3] 


Let a and В be the roots of x^ —3x+ p 2 0 and à and ô 


be the roots of x? - бх + و‎ = 0. Ifa,B,A,6 forma geometric 
progression. Then ratio of (2q + p) : 2q0- p) is ; 
(4-9-2020/Shift -1) 


(b) 9:7 
(d) 5:3 


(a) 33 :31 
(c)3:1 
Let 240 bein К. Ifo аге p the roots of the equation, 
x! -x+ 24 20 and a and y are the roots ofthe equation 
3x^ 10x -27A4 =0, then cr is equal to: 
(4-9-2020/Shift -2) 


(a) 29 (b)9 
(c) 18 (d) 36 
The product of the roots of the equation 


9x^ -18|x|- 5-0 is: (5-9-2020/Shift -1) 


25 5 
(a) 81 (b) 9 


4 25 
Ore ( ^5 
If a and В are the roots of the equation, 7x^— 3x — 2 = 0, 


then the value of 


ЖОЕ 28 
1-а 1-68 


is equal to: 


(5-9-2020/Shift -2) 


2] 1 
Om © э; 


27 3 
(c) 16 (d) 8 


30. 


31. 


32. 


33. 


34. 
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The number of integral values of m for which the quadratic 
expression, (1--2m)x^ —2(1+3m)x+4(l+m),xeR, 
is always positive, is : (12-1-2019/Shift -2) 
(a) 3 (b)8 
(c) 7 (d) 6 
Let a and В be the roots of the equation, 5x^ +6x — 2 = 0. 


Il S eq EDP OD 3: nis , then: 
(2-9-2020/Shift -1) 


(a) 55, + 6S, 25,=0 (Ы) 6S, + 55, = ر25‎ 


(с) 6S, + 5S, + 28, =0 (d) 55, + 68, = 25, 


Let f (x) be a quadratic polynomial such that 
f(-1)+f(2)=0. Ifone ofthe roots of f(x) = 0 is 3, then its 


other roots lies in : (2-9-2020/Shift -2) 


(a) (0, 1) (b) (1,3) 
(c) C-1, 0) (d) C3, -1) 


Consider the two sets: A= (m € R: both the roots of 


x^ — (m1) x -- т+4 = 0 агетеа and B = [-3, 5). Which 
of the following is not true ? (3-9-2020/Shift -1) 
(a) A- B = (—9,—3) U (5, оо) 
(b) ANB = {-3} 

(c) B—A=(-3,5) 

(d) AUB=R 


If aand В are the roots ofthe equation x^ + px +2 = 0 


1 


and  — and 


— are the roots of the equation 
а 6 


2x^ +24х+1= 0, then 
1 1 1 1 
ا‎ [5-5] (ae GA is equal to : 
(3-9-2020/Shift -1) 


(a) +p") () 209+07) 


(c) 2 (9-р?) (d) 209-4) 


25. 


26. 


27. 


28. 


29. 
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Let abbeR,az0, such that the equation, 
ах? —2bx4 5 = 0 has a repeated root a , which is also а 
root ofthe equation y? 25x 10 = 0. If B is the root of 
this equation, then o^ + J^ is equal to: 
(9-1-2020/Shift -2) 

(a) 24 (b)25 

(c) 26 (d) 28 

If a and pare the distinct roots of the equation 


1 1 


х? + (3)4 x +32 =0, then the value of 


a” (а? -1) +В (p^ -1) is equal to: 
(20-07-2021/Shift-1) 

(а) 56x3” (b) 52x3” 

(c) 56x 3^ (d) 28x3” 


If o, В are roots of the equation x? +54/2х +10 = 0, 


о> апа Р =a" – В" for each positive integer n, then 


РР» + 5/27 Po 


the value of | P,P, + 5 2P2 


| is equal to ? 


(25-07-2021/Shift-1) 
Let о, В Бе two roots of the equation 


1 1 


x^ +(20)4x+(5)2 20. Then o? + B® is equal to: 


(27-07-2021/Shift-1) 


(a) 10 (b) 50 

(c) 160 (d) 100 

The number of real solutions of the equation, 
x’ -[x|-12 =0 is: (25-07-2021/Shift-2) 
(a) 3 (b) 1 

(с) 2 (9)4 


The number of pairs (a,b) of real numbers, such that 


whenever a. is a root of the equation x^ +ax+b=0, 


a.” —2 is also a root of this equation is 
(01-09-2021/Shift-2) 

(a) 6 (b)4 

(с) 8 (9) 2 


42. 


43. 


44. 


45. 


46. 


47. 
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35. If a be two roots ofthe equation x 64x 4 256 0. 
3 1/8 3 1/8 

Then the value of | گے‎ га p 18: 

f 

(6-9-2020/Shift -1) 


(a) 1 (b)3 
(с) 2 (9)4 

36.  Ifaand مق‎ аге the roots ofthe equation 2x(2x + 1 ) =1, then 
D is equal to : (6-9-2020/Shift -2) 
(a) 20(0- 1) (b) -2a(a+ 1) 
(c) 202 (d) 2a(a+ 1) 


37. Leta and p are two real roots of the equation (К + 1) tan? 
x—4/24 tan x= 1 -k, where (К = 1) and à are real numbers. 
Iftan^(a + B) = 50, then value of A is 

(7-1-2020/Shift -1) 


(а) 54/2 (b) 105/2 
(c) 10 (d)5 


38.  :Leta and В are the roots ofthe equation х? — x — 1 = 0. If 
P, = (œ) + (B)Sk 21 then which one of the following 
statements is not true? (7-1-2020/Shift -2) 


(a) (P, +P, +P, +P, - P.)-26 
(b) P,= 11 

(c) P, = P,P, 

(d) P, — P, -Р, 


39. The least positive value of ‘a’ for which the 


33 А 
equation, 27 +(a-10)x+>= 20,4٥2 has real 


roots 1S (8-1-2020/Shift -1) 
40. | LetS be the set of all real roots of the equation, 


$(*- 1) +2 =|3*- 1| + [3-2]. Then S: 
(8-1-2020/Shift -2) 


(a) 1s a singleton 

(b) is an empty set 

(c) contains at least four elements 
(d) contains exactly two elements 


41. The number of real roots of the equation, 


e* фе? —de* +e +1 = 018 (9-1-2020/Shift -1) 
(а) 3 (b)4 
(c)! (d)2 
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Let a and В be the roots x^ -6x -2- 0. If a, =a" - В" 


dig — 28, . 
for n >1, then the value of 15: 
а, 


(25-02-2021/Shift-2) 
(a) 2 (b)4 
(c) 1 (d)3 
Let p and а be two positive numbers such that p+q = 2 
and p +q* = 27.2. Then p and و‎ are roots of the equation 
(24-02-2021/Shift-1) 
(а) x°-2x+136=0 (0) х? -2x48-0 
(c) х? -2x 416-0 (d) x! -2x + 2-0 


The number of roots of the equation, 
تر‎ +(81)°* = 30 


In the interval [0, T] isequalto (16-03-2021/Shift-1) 


(a) 8 (b)3 
(c)2 (d)4 

] 
The value 4+ ڪڪ‎ т 15: 

5+ 
1 
4+ | 
5 + 
4 +.......... OO 


(17-03-2021/Shift-1) 


4 2 
(a) 2+ 7-030 (b) 5+0 


4 2 
4+ — 430 2+ — 430 
The number of the real roots of the equation 


10424530 . 
= 18 


5 (24-02-2021/Shift-2) 


The number of solutions of the equation 


Іов cs) (2x +7x+5)+log, (x41) —4=0,x > 0, 


2x45) 


is ? (20-07-2021/Shift-2) 


55. 


56. 


57. 


58. 


59. 


60. 
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Let A z 0 bein R. If a and D are the roots ofthe equation 


x^ —x +24 = and а and Y are the roots of the equation 


Зх? – 10x + 27А = 0, then = is equal to 


(26-08-2021/Shift-2) 
The sum of all integral values of k (k + 0) for which the 


۱ 2 1 | . 
equation —— — = — inx has по real roots, is 
х-1 x-2 К 


(26-08-2021/Shift-1) 
The set of all value of К> -1, for which the equation 


(3x? +4x +3) —(k+1)(3x? +4x +3)(3x? +4x +2) 


+k (3x +4x + 2 — 0 has real roots, is: 


1 
(a) ЕЗ 
5 
eps 


The sum of the roots of the equation 


(27-08-2021/Shift-2) 


(b) [2,3) 


x +1—2log, (3+2*)+2log, (10-2*)=0 is 
(31-08-2021/Shift-2) 

(a) log, 12 (b) log, 14 

(с) log, 11 (d) log, 13 

Let a and B be two real numbers such that a+ В =1 and 

op = -1. Let p, = (a) -(B) , p, =11 and p,,, =29 

for some integer n > 1. Then, the value of p? is 

(26-02-2021/Shift-2) 


The number of solutions of the equation 


log, (x —1) = log, (x —3) is (26-02-202 L/Shift-1) 
'K', for which the inequality 


x -2(3k-1)x +7 —7 > 0 is valid for every x in К, is: 


The integer 


(25-02-2021/Shift-1) 
(a) 4 (b) 2 
(c)3 (d)0 


48. 


49. 


50. 


51. 


52. 


53. 


54. 
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EXERCISE - 3 : ADVANCED OBJECTIVE QUESTIONS 


If a, b, p, q are non-zero real numbers, the two equations, 
2 а?х? — 2 abx + b^ = 0 and p?x? + 2 рах + 4? = 0 have 


(a) no common root 

(b) one common root if 2 а? + b?= р? + а? 
(c) two common roots if 3 pq = 2 ab 

(d) two common roots if 3 qb = 2 ap 


If the expression х? — 11x +a and x — 14x + 2a must have a 
common factor and a z 0, then, the common factor is 


(a) (x -3) (b) (x —6) 
(c) (x —8) (d) none of these 


If both roots of the quadratic equation (2 — x) (x + 1)=p are 
distinct and positive then p must lie in the interval 


(a) p»2 (b)2<p<9/4 
(c)p«-2 (d) — oo <p > ہہ‎ 


Ifa, В are the roots ofthe equation, х? – 2mx + m^- 1 = 0 
then the range of values of m for which a, В є (—2, 4) is 


(а) (1,3) (6) (1,3) 
(c) (co, = 1) U (3, oo) (d) none 


If a, D are the roots of the quadratic equation, 
х? — 2p (x —4) — 15 =0 then the set of values of p for which 
one root is less than 1 & the other root is greater than 2 1s 


(a) (7/3, oo) (b) (ә, 7/3) 
(с)хє К (а) попе 
8x? +16x—51 


5 3 1۲5 is such that 
(2x-3)(x+4) 
(a)x<-—4 (b) -3«x « 3/2 

(c) x» 5/2 (d) all these true 


If both roots ofthe quadratic equation х? + x + p = 0 exceed 
p where p є К then p must lie in the interval 


(а) (о, 1) (b) (0, -2) 
(c) (=œ, 2) u (0, 1/4) (d) (2, 1) 


Ifa, b,c e R,a »0andcz 0 Let a and p be the real and 
distinct roots of the equation ах? + bx + c = |с] and p, а be 
the real and distinct roots of the equation 
ах? + bx +c=0. Then 


(a) p and q lie between a and p 
(b) p and q do not lie between a and p 
(c) Only p lies between a and В 
(d) Only q lies between a and p 


10. 


11. 


12. 


13. 


14. 


15. 


Objective Questions I [Only one correct option] 


1. If a(p + 9)? + 2bpq + c = 0 and a(p + r) + 2bpr + c = 0, 


(a # 0) then 
ee گر‎ 2 
GU rop wc (b) qr = p 
(c) qr = -p* (d) None of these 
2: IfabeR,azb.The roots of the quadratic equation, 


x^—2 (a+b)x +2 (а? +6?) =0 аге 
(a) Rational and different (Б) Rational and equal 
(c) Irrational and different (d) Imaginary and different 


3. If 0 < x € m, then the solution of the equation 


| 2 
165° x + 16995^* = 10 is given by x equal to 


тот "a: 
(a) 6 3 ( ) 3' 
سے‎ d fth 
(c) 62 (d) none of these 
4. The value of m for which one of the roots of 


х? — Зх + 2m = 0 is double of one of the roots of 
хх + = (0) is 


(а) 0, 2 (b) 0, 2 
(c) 2, -2 (d) none of these 
5. Ifa, D are roots ofthe equation ax? + 3x 2 = 0 (a < 0), then 
a’/ В + B7 о 15 greater than 
(a) 0 (b) 1 
(c) 2 (d) none of these 
6. Two real numbers a and § are such that a + B = 3 and 


la — В| = 4, then a and В are the roots of the quadratic 


equation 
(а) 4x^— 12x- 7 =0 (b) 4x? - 12x - 7 20 
(c) 4x? — 12x+ 25-0 (d) none of these 
T: If a, B are the roots of the equation ax? + bx + c = 0 and 
S = ۲+ |", thena S, +с5$ |= 
(a) b S. (b) “تا‎ 
(с) 2bS. (d)- bS, 
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8 
— R 
x| < : (ае К), 


If ‘x’ 1s real and satisfying the inequality, 


then 


(a) x e(0. Va) for a»0 
(b) x e (a, 0) for a <0 
(c) хє(—/-а, 0) for 8 >0 


(d) xe (a, Va Jfor a >0 


The roots of the equation, (x^ + 1)? = x(3x7 + 4x + 3), are 


given by 


(a) 2 — 43 œ) (-1 + iv3)/2, i= 4-1 


(c) 2 +۵ (à) (-1-i43)/2, i= J-1 


e T 


e T cre 
4+ —— + 


75-0۵ X-T X—TT—eC 


Equation = 0 has 


(a) one real root in (е,л) and other in (m — e,e) 
(b) one real root in (e,x) and other in (7, n + e) 
(c) two real roots in (1 — e, m+ e) 

(d) No real root 


If 0 < a < b< е, and the roots a, В of the equation 


ах? + bx + с = 0 are non real complex roots, then 
(a) |a = Ip. (b) [a]? 1 
(c) |р] « 1 (d) none of these 


Leta, b, сє R. If ax? + bx + с = 0 has two real roots A and 
B where A « -1 and B > 1, then 


b 


a 


(a) 1 + + >0 


a 


о (b) 1— 
a a 


(c) [e| < [al (d) [e| < [a] — |b| 


Ifa < 0, then root ofthe equation х? - 2a |x — a| - 3a? = 0 is 


(a) a(-1- V6] (b a(1- V2] 


(с) a(-1+ V6] (d) a(1+ 42) 
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Objective Questions II [One or more than one correct option] 


23. 
16. 2. +23) —169 <0 1s true in the interval. 
(а) (0, 2) (b) (0, 2) 
(c) (2, oo) (d) (0, 4) 
17. cos ais a root ofthe equation 25x^ + 5x - 12 -0,-1 «x > 0, 
then the value of sin 2a is 
(a) 24/25 (b) -12/25 
(c) -24/25 (d) 20/25 
18. Ғога> 0, the roots of the equation 
log. а + log а? + log» a? = 0, are given by 24. 
(аа (уам 
(c) a"? (d) a7 
19. x*+x+1 isa factor of ax’ + bx? + ex +d = 0, then the real 
root of above equation is (a, b, c, d e R) 
(а) -d/a (b) d/a 
(c) (b - aya (d) (a — by/a 
20. Ifa<b<c<d, then for any positive А, the quadratic = 
equation (x — a) (x ^ c) + A(x — b) (x ^ d) = 0 has 
(a) non-real roots 
(b) one real root between a and c 
(c) one real root between b and d 
(d) irrational roots 26. 
21. If p,q,r,s,e К and а, В are roots of the equation 
x^- px + q =0 and a’ and D^ are roots of x? ^ rx +s =0, then 
the roots of x^ — 4qx + 24° –г= 0 are 
(a) both real (b) both positive T 
(c) both negative (d) none of these 
22. If a, b,c e К апа a is a real root of the equation 
ах? + bx + c = 0, and p is the real root of the equation 
—ax? + bx + с = 0, then the equation ae + bx + کے‎ has 
28. 


(a) real roots 

(b) none- real roots 

(c) has a root lying between a and p 
(d) None of these 
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Ifa, D, ү, © are the roots ofthe equation, х? - Kx? + Kx? + 
Lx + М = 0 where К, L and M are real numbers then the 
minimum value of a? + B+ y+ 67 is 

When х! is divided by х? — 3x + 2, the remainder is 
(2*! -1) x - 2(2*- 1) where k is a numerical quantity, then 


k must be. 


If the quadratic equations, 3х? + ax + 1 = 0 and 
2x? + bx + 1 = 0 have а common root, then the value of the 
expression Sab — 2a* — 3b? is 

The equations x? + 5х? + px + q = 0 and 
х? + 7x*+ px + г = 0 have two roots in common. If the third 
root of each equation is represented by x, and x, 


respectively, then x, + x, is 


The value of a for which the equations х? + ax + 1 = 0 and 


x^ ax? + 1 = 0 have a common root is 


41. 


42. 


43. 


44. 


45. 


Assertion & Reason 


If ASSERTION is true, REASON is true, REASON is a 
correct explanation for ASSERTION. 


If ASSERTION is true, REASON is true, REASON is not 
a correct explanation for ASSERTION. 


If ASSERTION is true, REASON is false. 
If ASSERTION is false, REASON is true. 


Assertion: Ifone roots is 4/5 — 4/2 is then the equation 
of lowest degree with rational coefficient is 
x*— 14х2+9= 0). 
Кеаѕоп: For a polynomial equation with rational co- 
efficient irrational roots occurs in pairs. 
(a) A (b) B 
(c) C (d)D 
Assertion: Ifa>b>canda*+ b? + تم‎ = 3abc, then the 
equation ах? + bx + c = 0 has one positive 
and one negative real roots. 
Reason: If roots of opposite nature, then product of 
roots « 0 and |sums of roots| < 0۰ 
(a) A (b) B 
(c) C (d)D 


(A) 


(B) 


(C) 
(D) 


46. 


47. 


QUADRATIC EQUATIONS 


Numerical Value Type Questions 


The value of ‘a’ for which the sum of the squares of the 
roots of the equation x? – (a 2) x — a— 1 = 0 assume the 
least value is 

If the equation (k — 2) x (Кк 4) x - 2 = 0 has difference of 
roots as 3 then the sum of all the values of k is : 

If p(x) = ах? + bx and q(x) = /x* + mx + n with 
р(1) = q(1); p(2) - q(2) = 1 and p(3) - q(3) = 4, then 
p(4) - q(4) is 

If a, В are the roots of x? - p (x + 1) - c = 0 then 


o? + 20 +1 p^ +28 +1 


is equal to 
a” دم‎ +c В +28B+c ш 


If b « 0, then the roots x, and x, of the equation 


2x? + 6x + b = 0, satisfy the condition + 8 < k 
د۸‎ | 
where К is equal to 


If the quadratic equations ах? + 2cx + b = 0 and 
ax? + 2bx + c = 0 (b z c) have a common root, then 
a + 4b + 4c is equal to 
The maximum integral part of positive value of a for which, 
the least value of 4x^ — 4ax + а? — 2a + 2 on [0, 2] is3, is 
If (x + 1)? is greater then 5x — 1 and less than 7x — 3 then the 
integral value of x 1s equal to 

6x? -5x-3 


If —— — — <4, then the sum of the least and the 
X^ — 2x +6 


highest values of 4 x? is 


x 
If roots x, and x, оЁх? + 1 = — satisfy 
a 


e then a € E О |х pee 


the numerical quantity k must be equal to 


If p & q are roots of the equation x^ — 2x + A= 0 andr & s 
be roots ofthe equation x^ – 18x +В = و < م01۶‎ > <s be 
in A.P., then A+ B is 


If the roots of the equation, x^ + Рх? + Ох – 19 = 0 are each 
one more than the roots of the equation, 
X'—Ax^-Bx-C-0 where A, B, C, P and О are constants then 
the value ofA + B+ C= 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


38 


Using the following passage, solve Q.50 to Q.52 
Passage — 1 


In the given figure vertices of A ABC lie on y = f (x) 
= ах? + bx + c. The A ABC is right angled isosceles triangle 


whose hypotenuse AC = 42 units, then 


y -f(x) 


= ах2 + bx + с 


50. у= (х) 1 given by 


2 2 


Eae Ll 
()Y7575-252 (у= --2 


(c) y=x?-8 (d у= x! -242 
51. Minimum value of y = f(x) is 

(а) 22 (b) - 242 

(c) 2 (d)-2 


52. | Number of integral value of k for which К lies between 


the roots of f(x) = 0, is 

(a) 9 (b) 10 

(c) 11 (d) 12 
Using the following passage, solve Q.53 to Q.55 
Passage — 2 


If roots of the equation x^ — 12x? + bx? + ex + 81 = 0 аге 
positive then 


53. Value of b is 


(a)— 54 (b) 54 

(c) 27 (d) -27 
54. Valueofcis 

(a) 108 (b) -108 

(c) 54 (d)—54 


55. Root of equation 2bx + c = 0 is 
1 1 
a) -— b) — 
(a) 7 (b) ^ 


(c) 1 (d) -1 


QUADRATIC EQUATIONS 


Match the Following 


Each question has two columns. Four options are given 
representing matching of elements from Column-I and 
Column-II. Only one of these four options corresponds 
to acorrect matching.For each question, choose the option 


corresponding to the correct matching. 


48. Column-I Column-I 
(A) Number of real solution of (P) 2 
Ix + I| 2 e* is 
(B) The number of non-negative (9) 3 
real roots of 2*—x—1 = 0 equal to 
(C) If p and а be the roots ofthe (Ҝ) 6 
quadratic equation 
X —(a—2)x-a-1-70,then 
minimum value of p + q? is 
equal to 


(D) If a and р are the roots of (S) 5 


2x^ t 7x t c 720 & |o? 02| = 


3 


KIN 


then c is equal to 
The correct matching is : 
(a) (A-P; B-Q; C-S; D-R) 
(b) (A-Q; B-P; C-S; D-R) 
(c) (A-S; B-P; C-Q; D-R) 
(d) (A-R; B-S; C-P; D-Q) 
49. The value ofk for which the equation 
x?— 3x + К = 0 has 


Column-1 Column-I 

(A) three distinct real roots (P) [2 

(B) two equal roots (Q) k=-2,2 

(C) exactly one real root (R) k| «2 

(D) three equal roots (S) no value of k 


The correct matching is : 
(a) (А-К; B-Q; C-P; D-S) 
(b) (А-О; B-R; C-P; 0-5) 
(c) (A-R; B-Q; C-S; D-P) 
(d) (A-S; B-P; C-Q; D-R) 


QUADRATIC EQUATIONS 


EXERCISE - 4 : PREVIOUS YEAR JEE ADVANCED QUESTIONS 


Let a, В be the roots of the equation х? — px + r = 0 and 
0/2, 2B be the roots ofthe equation x? - qx + r = 0. Then the 


value of r is (2007) 


(a) 2/9 (p - q) (2q =p) (b) 2/9 (q— p) (2p - q) 
(c)2/2(q-2p)(2q-p) (9) 2/9(2р-а) (2q— p) 
Let p and q be the real numbers such that p + 0, p? z q and 


p^ = — q. If a and f are non-zero complex numbers 


satisfying a + B = – p and o? + f? = q, then a quadratic 


equation having sand? as its roots 1s (2010) 
(a) (p * رو‎ x - (p *2g)x t (p. *q)-0 
(b) (p * q)x-(p-2g)x*(p*q)-0 
(c) (p 9) x°- (Sp*— 2q) x + (p -9) 0 
(d)(p'-q)x-(5p'*2q)x*(p'-q)-0 
Let a and В be the roots of x^— 6x — 2 = 0, with a p. If 


diy Ла, 
a = о^— B"for n > 1, then the value of 2a is 
9 
(2011) 
(a) 1 (b)2 
(c) 3 (d)4 


A value of b for which the equations x? + bx - 1 = 0, 


x°+ x +b = 0 have one root in common is (2011) 
(а) -V2 (b) 3ن‎ 
(с) 5 (d) V2 
The quadratic equation р(х) = 0 with real coefficients has 
purely imaginary roots. 
Then the equation 
p(p(x)) =0 
has (2014) 


(a) only purely imaginary roots 
(b) all real roots 
(c) two real and two purely imaginary roots 


(d) neither real nor purely imaginary roots 


Objective Questions I [Only one correct option] 7. 


For the equation 3x? + px + 3 = 0, p > 0, ifone ofthe root is 


square of the other, then p is equal to (2000) 
(a) 1/3 (b) 1 
(c) 3 (d) 2/3 


The number of solutions of log, (x-1) = log, (x — 3) is 


(2001) 
(a) 3 (b)1 
(c) 2 (d)0 
The set of all real numbers x for which 
x’—|x+2|+x>0Ois (2002) 


TM 


(а) (9, —2) U (2, ©) 


(с) (о, 1) о, ©) 00 (V2, =) ۱ 
For all ‘x’, x? + 2ax + (10 —3a) > 0, then the interval in which 
‘a’ lies is (2004) 
(a) a « —5 (b)-5 <а<2 
(c) a» 5 (d)2<a<5 
If one root is square of the other root of the equation 
x’ + px + а= 0, then the relation between p and q is 
(2004) 10. 


(a) -م3) - تم‎ 1) 4+9=0 
(b)p'-qGp*1)*q'-0 
(с)р' + 9(3р- 1) +4 =0 
(9)р'+9(3р+ 1) +9? = 0 


If a, b, c are the sides of a triangle ABC such that үр 


x^—2 (at bt c)x- 3A (ab + be + ca) = 0 has real roots, then 


(2006) 


1. 


40 


Numerical Value Type Questions 


16. The smallest value of k, for which both the roots of the 
equation x —8kx+ 16 (к К + 1) = 0 are real, distinct and 
have values at least 4, is... (2009) 
17. Let (x, y, z) be points with integer coordinates satisfying 
the system of homogeneous equations 
3x —y—z=0,-3x+z=0,-3x + 2y * z = 0. Then the number 


of such points for which x + y + z <100 is... 


(2009) 
18. For хєК, the number of real roots of the equation 
3x? -4x^ -1+х-1=0 is. (2021) 


19. If x - 10ax - 116 = 0 have roots c & d, 
x? — 10cx — 11d = 0 have roots a and b. (a = c) Find 
atb+c+d. (2006) 


Assertion & Reason 


(A) If ASSERTION is true, REASON is true, REASON is a 
correct explanation for ASSERTION. 


(B If ASSERTION is true, REASON is true, REASON is not 
a correct explanation for ASSERTION. 


(С) If ASSERTION is true, REASON is false. 


(D) If ASSERTION is false, REASON is true. 


20. Leta, Б, с,р, q be the real numbers. Suppose a, В are the 
| 1 
roots of the equation х? + 2px + q = 0 and a,— are the 


roots of the equation ax? + 2bx + c = 0, where 


p? e {-1,0,1}. (2008) 
Assertion : (p”— д) (b*— ac) > 0 

Reason : b e paorc є qa. 

(a) A (b) B 


(c) C (d)D 


QUADRATIC EQUATIONS 


12. Let HEN ET. Suppose о, and p, are the roots of the 


equation x^ — 2x sec 0 + 1 = 0 and a, and В, are the roots 
of the equation x^ + 2x tan 0 — 1 = 0. If a, > p, and 


a, > .ہم‎ then a, + В, equals. (2016) 
(a) 2 (sec 0 — tan Ө) (b) 2 sec 0 
(c) -2 tan 0 (d) 0 


13. — Suppose a, b denote the distinct real roots of the quadratic 


polynomial x^ + 20x — 2020 and suppose c, d denote the 
distinct complex roots of the quadratic polynomial 


x^ — 20x + 2020. Then the value of 

ас (a—c)+ad (a—d)+ be (b — c) + bd(b-d)is (2020) 
(a) 0 (b) 8000 

(c) 8080 (d) 16000 


Objective Questions II [One or more than one correct option] 


14. — Let S be the set of all non-zero real numbers a such that 
the quadratic equation ах? — x + a= 0 has two distinct real 
roots x, and x, satisfying the inequality |x, — x.| < 1. Which 
of the following intervals is(are) a subset(s) of S ? 


(2015) 


15. Let aand f be the roots of x -x-120 with a» f . 


b =1апа b,=a,,+4,,,,n22then which of the 


n+l? 


following options is/ are correct? (2019) 


“a, 10 
(2) 2p ~ 89 


(b) b, =a" + B" foralln=1 
(с) a, +a, +......+а, =а,,, -lforalinz1 


b 8 


n=l 


Using the following passage, solve Q.24 and Q.25 


Passage — 2 


Let P, д be integers and let a, В be the roots of the 
equation, x! х 1 =0, where a = p. Forn=0, 1,2,....... : 
let a = Pa" + qp". 


FACT : Ifaand b are rational numbers and 


а +Ъ4/5 = 0, 
then a = 0 = b. (2017) 
Ifa, = 28, then P + 2q = 
(a) 12 (b)21 
(c) 14 (d)7 
dg 
(а) a,, * 2a, (b) a, * à, 
(c) dn 60 (d) 2а taio 


24. 


25. 


QUADRATIC EQUATIONS 


Using the following passage, solve Q.21 to 73 


Passage — 1 


Ifa continuous function f defined on the real line R, assumes 
positive and negative values in R, then the equation f(x) = 
0 has a root in К. For example, if it 15 known that a 
continuous function f on R is positive at some point and 
its minimum values is negative, then the equation f(x) = 0 
has a root in R. 


Consider f(x) = ke — x for all real x where k is real constant. 


(2007) 
The line y = x meets у = Ке for k < 0 at 
(a) no point (b) one point 
(c) two points (d) more than two points 


The positive value of k for which ke – x = 0 has only one 


root 1s 
1 
(a) — (b) 1 
e 
(c)e (d) log. 2 


For К > 0, the set of all values ofk for which ke — x = 0 has 


two distinct roots, 1s 
(a) (0.2) (b) B ] 
e e 
(d) (0, 1) 


ote 
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22. 
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EXERCISE - 1: 
BASIC OBJECTIVE QUESTIONS 


5. (a) 

10. (c) 
15. (d) 
20. (d) 
25. (b) 
30. (d) 


35. (4) 


4. (c) 
9. (c) 
14. (b) 
19. (b) 
24. (c) 
29. (c) 


34. (b) 
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4. (b) 
9. (c) 
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effectively.‏ 
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Timely Updates and Reminders: SOE WhatsApp groups serve as a source of timely 
updates and reminders about important dates, exam schedules, syllabus changes, and 
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assessments and activities. 
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Join our premium groups and just Rs. 1000 and gain access to all our exclusive 
materials for the entire academic year. Whether you're a student in Class IX, X, ХІ, or 
ХІІ, or a teacher for these grades, Artham Resources provides the ultimate tools to 
enhance learning. Pay now to delve into a world of premium educational content! 


Click here for more details 


Class 9 Class 10 Class 11 


Class 12 


< Don't Miss Out! Elevate your academic journey with top-notch study materials and secure 
your path to top scores! Revolutionize your study routine and reach your academic goals with 
our comprehensive resources. Join now and set yourself up for success! Ew 


Best Wishes, 


Team 
School of Educators & Artham Resources 
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